unit has been operated under the strict attention on safety in order to protect healthcare personnel as well as patients. In this brief report, we would like to share our experience of managing an endoscopy unit during a COVID-19 outbreak.
As of midnight on March 18, there were a total of 8,413 confirmed cases of COVID-19 in the Republic of Korea. Of these, 6,144 cases (73%) of them were from Daegu, the city in which our hospital is located. Ever since the first case of COVID-19 in Daegu was reported on February 18, our hospital had implemented a rigorous rule of wearing facial masks (surgical mask or N95) and frequent handwashing for all healthcare personnel in the endoscopy unit. However, one of the nurses in the endoscopy unit was diagnosed with COVID-19 on February 27, 2020. It was not a hospital acquired infection but the exact route of infection is unknown. The endoscopy unit was then closed for two days for disinfection. After testing all the other nurses for COVID-19, self-isolation at home for two weeks were enforced. The nurses other than the infected one returned to work after two negative consecutive tests for COVID-19. Every gastroenterologist working in the unit was also tested for COVID-19 and the results were all negative. This prevention of person-to-person transmission strongly highlights the importance of wearing facial masks and frequent handwashing to prevent spread of disease in the workplace.
When the endoscopy unit was reopened after being disinfected for two days, only a limited number of endoscopic procedures could be performed with the help of nurses from our health promotion center. Because an airborne infection isolation (negative pressure) room is not available in this endoscopy unit, the only one room with windows that can be opened after the procedure was utilized. Indications for endoscopic procedures were redefined to include urgent situations (e.g., gastrointestinal [GI] bleeding, acute cholangitis, foreign body, luminal obstruction) and care for cancer patients (e.g., biopsy, biliary and luminal stenting). Non-urgent procedures were rescheduled to a later date. Prior to endoscopic procedures, every patient was screened and risk stratified for COVID-19 by history taking for potential exposure to infection, symptoms such as fever and coughing, and measurement of body temperature.
2,3 He/she had to wear a facial mask and could take it off immediately before starting the actual endoscopic procedure. After an endoscopic procedure under conscious sedation, the patient could wear a facial mask again only if their PaO 2 was above 95% with room air. All endoscopic exams should be considered aerosol generating procedures 3 and fecal viral RNAs have been detected in 53% of patients with COVID-19. 4 Therefore, all healthcare personnel were required to wear proper personal protection equipment (PPE) including N95 or KF94 masks, disposable plastic gowns, gloves, and eye protection with goggles or a facial shield.
The following is about performing colonoscopy in a pa-tient who came into close contact with a confirmed case of COVID-19. A 59-years old male with hematochezia was transferred to the emergency room (ER) from other hospital. His initial COVID-19 test was negative. Colonoscopy was planned to evaluate the cause of hematochezia. The patient was transported to the endoscopy unit from ER using preplanned route designed to minimize contact with other people in the hospital. All other healthcare personnel were kept in a designated place separate from the patient and three staff members required for sigmoidoscopy. These three included one endoscopist, one nurse, and one person for scope reprocessing. All these staff members wore hair caps, foot wraps, disposable plastic gowns over long-sleeved surgical gowns, and two layers of gloves (with one over the wrist of the plastic gown), goggles, and N95 facial masks for the procedure (Fig. 1) . The exam was uneventful and the endoscopic findings were compatible with severe ulcerative colitis. After the procedure, the scope was reprocessed according to the Korean Society of Gastrointestinal Endoscopy guideline. 5, 6 The endoscopy room was cleaned including all exposed surfaces and the window of the room was kept opened for two hours. If an endoscopic procedure for a confirmed case of COVID-19 were to be done, level-D protective clothing is required for all the involved personnel. During the two weeks of self-isolation of the endoscopy unit nurses, 20 procedures of urgent endoscopic retrograde cholangiopancreatography (ERCP) were performed. In addition to standard radiation protection, all the involved healthcare personnel wore PPE as described previously. Since radiation protective goggles are already put on, facial shield was worn over the goggles and N95 or KF94 facial mask. The greatest difficulty in performing ERCP was risk stratification, as 50% of the patients who required ERCP had fever. Presence of fever automatically caused the patient to be stratified as having an intermediate 2 or high risk 3 of potential infection.
Because COVID-19 test took about one day at that time, some patients had to undergo ERCP before knowing the test results. Prior to deciding to perform ERCP in a febrile patient, the endoscopist reviewed chest X-ray and arterial blood gas analysis in addition to contact history, symptoms, and body temperature. When a patient was suspected to have respiratory tract infection, they underwent a computed tomography of the chest. If there was no cause for fever besides underlying pancreatobiliary disease, ERCP was performed. As of March 21, 2020, there has been no confirmed case of COVID-19 infection among the patients who underwent ERCP. During the COVID-19 outbreak, both healthcare personnel and patients are at risk of infection via person-to-person contact, aerosol, and contact with virus-contaminated fluids. 3 The symptoms of COVID-19 are known to be mainly respiratory symptom, but some patients may complain of GI symptoms. 7 For example, an 85-year-old man came to our outpatient clinic complaining of abdominal pain, diarrhea, and general weakness. He did not have fever, cough, or dyspnea. One week later, he was confirmed to have COVID-19. The patient' s GI doctor had not been infected despite prolonged close contact conducting history taking and physical examination in an exam room. Both, the gastroenterologists and patient wore a KF94 facial mask each respectively and handwashing was done immediately after physical contact with the patient. All the other personnel in the outpatient clinic wore KF94 facial masks. Such patients may visit outpatient clinic and will likely undergo endoscopic examinations due to their GI symptoms. Safety measures to protect healthcare personnel are therefore always needed in outpatient clinics given that the personnel can incidentally be exposed to COVID-19 patients. GI endoscopy has the potential of spreading COVID-19 infection because of the following reasons: (1) the procedure Fig. 1 . Endoscopy unit staffs after donning personal protection equipment (from left to right, assisting nurse, endoscopist, and scope handler). All staffs are wearing hair caps, a pair of goggles, N95 facial masks, disposable gowns, two layers of gloves (one pair of non-latex exam gloves and another pair of latex surgical gloves or rubber gloves), and pairs of shoe covers. During the endoscopic exam, another disposable plastic gown was worn over the already donned gown.
requires close contact between healthcare personnel and patients, (2) cough, retching, and flatus generate aerosols, and (3) oral and/or fecal materials often contaminate their surroundings during GI endoscopy. To eliminate the risk of COVID-19 transmission in the endoscopy unit, rigorous safety measures for both healthcare personnel and patients are prerequisite. This pandemic, too, shall pass. Until then, the best strategy is frequent handwashing, proper use of PPE, and rigorous enforcement of reprocessing and disinfection of the endoscopic unit.
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